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purpose
Previously published guidelines are available that provide comprehensive recommendations for detecting and preventing healthcare-associated infections (HAIs). The intent of this document is to highlight practical recommendations in a concise format designed to assist acute care hospitals in implementing and prioritizing their catheter-associated urinary tract infection (CAUTI) prevention efforts. This document updates "Strategies to Prevent Catheter-Associated Urinary Tract Infections in Acute Care Hospitals," 
I. Burden of CAUTIs
A. Urinary tract infection (UTI) is one of the most common hospital-acquired infections; 70%-80% of these infections are attributable to an indwelling urethral catheter. 3, 4 The burden of CAUTI in pediatric patients is not well defined.
B. Twelve to sixteen percent of adult hospital inpatients will have a urinary catheter at some time during admission. 5 C. The daily risk of acquisition of bacteriuria varies from 3% to 7% when an indwelling urethral catheter remains in situ. D. Morbidity attributable to any single episode of catheterization is limited, 6 but the high frequency of catheter use in hospitalized patients means the cumulative burden of CAUTI is substantial.
48 hours or more after admission were from a urinary source and that 71% of these were device associated. The incidence was 1.4 urinary BSIs per 10,000 patient-days. All-cause 30-day mortality in these patients was 15%. 12 D. Catheter use is associated with negative outcomes in addition to infection, including nonbacterial urethral inflammation, urethral strictures, mechanical trauma, and mobility impairment. 13, 14 Genitourinary trauma events are reported to occur in 1.5% of catheter-days. 10 E. CAUTI has been reported to be associated with increased mortality and length of stay, but the association with mortality may be a consequence of confounding by unmeasured clinical variables. 15 F. Inappropriate treatment of catheter-associated asymptomatic bacteriuria promotes antimicrobial resistance and Clostridium difficile infection in acute care facilities. 16 III. Risk factors for development of CAUTI A. The duration of catheterization is the most important risk factor for developing infection. [17] [18] [19] Reducing unnecessary catheter placement and minimizing the duration the catheter remains in situ are the primary strategies for CAUTI prevention. B. Additional risk factors include female sex, older age, and not maintaining a closed drainage system. 20, 21 Risk factors for CAUTI among pediatric patients are not well described. C. Risk factors for developing hospital-acquired urinary tract-related BSI include neutropenia, renal disease, and male sex. 22 IV. Reservoir for transmission A. The drainage bag of the bacteriuric patient is a reservoir for organisms that may contaminate the environment and be transmitted to other patients through the hands of healthcare personnel. 23 B. Outbreaks of infections associated with resistant gramnegative organisms attributable to bacteriuria in catheterized patients have been reported. [24] [25] [26] section 2: background-strategies to detect cauti I. Surveillance definitions A. The NHSN definition for symptomatic healthcareassociated UTI (http://www.cdc.gov/nhsn) is commonly used but can be difficult to apply to patients with indwelling catheters in place. Localizing signs and symptoms may not be present with a catheter in situ or may not be recognized because of patient comorbidity or inability to communicate due to illness or age. 6 B. The most common clinical presentation is fever with a positive urine culture result, without other localizing findings. However, given the high prevalence of bacteriuria in patients with an indwelling catheter in place, this definition lacks specificity. out policies to prevent blockage of long-term catheters in adults concluded that evidence was too scanty to conclude whether there were benefits. 33 Trials were generally of poor quality or incompletely reported. B. Routine postoperative indwelling urethral catheter 1. A prospective randomized trial of thoracic surgery patients managed with epidural analgesia compared morning-after-surgery catheter removal with the catheter remaining in place as long as the thoracic epidural analgesia was functioning. There was a longer time to reach postvoid residuals of less than 200 mL with early removal but no increased need for recatheterization. CAUTI rates were not reported.
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C. Catheter materials 1. A prospective randomized 3-arm trial in 24 UK National Health Service (NHS) hospitals compared a standard latex catheter, a latex silver alloy-coated catheter, and a silicone nitrofurazone-impregnated catheter. 35 The rates of symptomatic culture confirmed that urinary infection at 6 weeks were similar in patients who received either of the 2 latex catheters; a small decrease in rates was noted for patients with the nitrofurazone silicone catheter (odds ratio [OR] 4. Resident peer-to-peer education for compliance with emergency department urinary catheter placement indications resulted in increased knowledge 3 months after an educational intervention, but there were no differences in catheter use or the proportion of catheters meeting appropriate indications. 40 5. An educational intervention incorporating catheter indications, timely removal, and correct management, together with initiation of active CAUTI surveillance, resulted in a decrease in catheterization rates from 18.5% to 9.2% (P ! .05) and a nonsignificant decrease in CAUTI from 6.6 per 1,000 catheter-days to 5.8 per 1,000 catheter-days. 41 6. Introducing a UTI bundle (avoidance of catheter insertion, maintenance of sterility, product standardization, early catheter removal) in a single-center neurologic ICU significantly decreased catheter utilization from 100% to 73% and CAUTI from 13.3 to 4.0 per 1,000 catheter-days. 42 7. A CAUTI prevention program including education, implementation of common CAUTI prevention practices, outcomes and process measures, and feedback of CAUTI outcomes and process measures was implemented in pediatric ICUs in 6 developing countries, and a decrease in CAUTI rates from 5.9 to 2.6 per 1,000 catheter-days (relative risk, 0.43 [95% CI, 0.21-1.0]) was reported. 43 E. Implementing programs to prevent CAUTI 1. A multicenter qualitative study identified 4 recurrent themes relevant to hospital use of prevention practices: recognizing the value of early catheter removal, focus on noninfectious complications and presence of a "champion," hospital-specific pilot studies for devices, and external forces, such as public reporting. 44 2. A statewide initiative in Michigan introduced a bladder bundle to decrease CAUTI using a collaborative model and strategies to facilitate implementation, including "engage and educate," "execute," and "evaluate." A simulation model comparing denominators of catheter-days and patient-days reported that CAUTI rates were reduced for 93 of 100 simulations. In 27% of stimulations the CAUTI rate (with catheter-days as the denominator) increased, while all others showed greater decreases with a denominator of patient-days rather than catheter-days. 47 2. Data extracted from electronic chart review were 100% sensitive and 98% specific compared with bedside review to verify the type and presence of a urinary catheter at one Veterans Affairs hospital. 48 section 4: recommended strategies for cauti prevention
Recommendations are categorized as either (1) basic practices that should be adopted by all acute care hospitals or (2) special approaches that can be considered for use in locations and/or populations within hospitals when HAIs are not controlled by use of basic practices. Basic practices include recommendations where the potential to impact HAI risk clearly outweighs the potential for undesirable effects. Special approaches include recommendations where the intervention is likely to reduce HAI risk but where there is concern about the risks for undesirable outcomes, where the quality of evidence is low, or where evidence supports the impact of the intervention in select settings (eg, during outbreaks) or for select patient populations. Hospitals can prioritize their efforts by initially focusing on implementing the prevention approaches listed as basic practices. If HAI surveillance or other risk assessments suggest that there are ongoing opportunities for improvement, hospitals should then consider adopting some or all of the prevention approaches listed as special approaches. These can be implemented in specific locations or patient populations or can be implemented hospital-wide, depending on outcome data, risk assessment, and/ or local requirements. Each infection prevention recommendation is given a quality-of-evidence grade (see Table 2 ). Recommendations for preventing and monitoring CAUTI 20, 21, 29, 30 are summarized in the following section and Senior management is responsible for ensuring that the healthcare system supports an infection prevention and control (IPC) program that effectively prevents healthcare-associated infections (HAIs) and the transmission of epidemiologically important pathogens Senior management is accountable for ensuring that an adequate number of trained personnel are assigned to the IPC program and adequate staffing of other departments that play a key role in HAI prevention (eg, environmental services) Senior management is accountable for ensuring that healthcare personnel, including licensed and nonlicensed personnel, are adequately trained and competent to perform their job responsibilities Direct healthcare providers (such as physicians, nurses, aides, and therapists) and ancillary personnel (such as environmental service and equipment processing personnel) are responsible for ensuring that appropriate IPC practices are used at all times (including hand hygiene, standard and isolation precautions, and cleaning and disinfection of equipment and the environment) Senior and unit leaders are responsible for holding personnel accountable for their actions IPC leadership is responsible for ensuring that an active program to identify HAIs is implemented, that HAI data are analyzed and regularly provided to those who can use the information to improve the quality of care (eg, unit staff, clinicians, and hospital administrators), and that evidence-based practices are incorporated into the program Senior and unit leaders are accountable for ensuring that appropriate training and educational programs to prevent HAIs are developed and provided to personnel, patients, and families Personnel from the IPC program, the laboratory, and information technology departments are responsible for ensuring that systems are in place to support the surveillance program B. External quality initiatives 1. Hospitals that participate in external quality initiatives must collect and report the data required by the initiative.
section 6: examples of implementation strategies
Accountability is an essential principle for preventing HAIs. It provides the necessary translational link between science and implementation. Without clear accountability, scientifically based implementation strategies will be used in an inconsistent and fragmented way, decreasing their effectiveness in preventing HAIs. Accountability begins with the chief executive officer and other senior leaders who provide the imperative for HAI prevention, thereby making HAI prevention an organizational priority. Senior leadership is accountable for providing adequate resources needed for effective implementation of an HAI prevention program. These resources include necessary personnel (clinical and nonclinical), education, and equipment (Table 3) . Interventions to assist with program implementation that have been reported to be associated with improved outcomes are provided in this section. The references provided are published studies of CAUTI quality improvement projects that specifically describe outcomes. These programs are normally multifactorial and include elements of most or all of the 4 categories of implementation approaches. Practical approaches for problem solving of potential barriers to implementation are provided in Table 4 .
I. Engage
Quality improvement projects directed toward improving compliance with CAUTI guidelines have used various techniques to engage the hospital staff to raise awareness of the issue and increase buy-in. 
III. Execute
The process for making quality improvement changes employs new protocols and algorithms. Interventions may be grouped into "bundles" of practices to be implemented simultaneously. Computer order entry is also increasingly being used to prompt change. A. Standardize care processes 1. Provide daily nursing reminders to physicians to re- 
B. Lack of or problems with nurse champions
• Nurse managers tell your team that they are "too busy" to implement the new practice.
• Individuals identified as champions do not go out on the unit and do not have direct contact with inpatients. Identify the types of champions who work in your organization. Not a one-size-fits-all strategy.
For example:
• Use nurse educators as champions.
• Have more than one nurse champion, eg, cochampions, all nurse managers and educators.
• An LPN can be the champion if she or he is someone who others on the unit respect and go to for advice. Recognize nurse champions via such mechanisms as certificates of recognition, annual evaluation appraisals, newsletters, and notifying the chief nursing officer.
C. Lack of physician buy-in to new practice or physicians are resistant to change in general
• Do not see indwelling urinary catheters as a risk.
• "Way down on their priority list."
• Can't get physicians to buy in to the new practice bundle because they do not want to "make waves." Provide data about urinary catheter use and feedback to physicians about monthly indwelling urinary catheter prevalence and CAUTI rates. Provide one-on-one education (evidence-based and patient-safety oriented). Engage medical leadership support (eg, chief of staff). Involve physicians as much as possible in planning, education, and implementation; include physicians on your team. Identify a physician champion who will
• Meet with other physicians to get them on board.
• Back up nurses when there is a disagreement.
• Conduct CME. Present evidence, eg, highlight how often physicians have a patient with an indwelling urinary catheter and forget.
D. Lack of physician champion
In some institutions, physicians may tend to go along with nurse recommendations, so they rely heavily on nurse champions. The new practice could be seen as a "nursing initiative."
Also see lack of physician buy-in above.
E. Leadership does not see CAUTI as a priority Prepare and present a business case to help convince leadership that the time and cost factors for implementing the new practice would be worth it. Present a good business case.
Remind leadership about the CMS nonpayment rule.
Be sure leadership gets monthly CAUTI/catheter use data.
F. Large hospital makes unit-to-unit rollout difficult
Create unit-based teams with stakeholders from different units/departments.
G. General guidance
Get people on the team who feel that CAUTI is worth working on.
Highlight staff who have adopted the new practice. Know the system and how to get practice changes through relevant committees. • CAUTI not seen to be as serious as other infections.
• Belief that since the patient is going to be on bed rest the catheter is indicated.
• Not thinking about an indwelling urinary catheter as an invasive device or as a less risky device compared with other devices, such as central venous catheters.
• Belief that catheters are helpful to prevent development of pressure ulcers.
Content
• Distribute signs and pocket guides with insertion/DC criteria.
• Share safety and quality literature.
Options on how to educate staff
• Create tailored educational materials. Use different materials for infection preventionists, nurses, physicians, clinical leadership, and perhaps for each unit, depending on what motivates staff in that unit (eg, decrease length of stay, ambulate patient, decrease UTI risk).
• Nurses • Education mandated by nurses' direct supervisor.
• Educate on the floor, in grand rounds, other venues.
• If it is difficult to educate all staff, as in a large hospital, create computerized education modules.
B. Not knowing what to do to prevent CAUTI HICPAC guidelines C. Nurses' schedules are inflexible, so difficult to do education • Overtime not allowed.
• No "dedicated" time away from patient care. Rather than having the nurses attend education sessions, bring the education to the bedside (eg, doing competencies on the unit, talking with nurses one to one during the point prevalence assessments).
Incorporate education on CAUTI into annual competency testing (eg, at the same time that CPR is renewed).
III. Execute A. Eliminate unnecessary placement of indwelling urinary catheters 1. Nonindicated indwelling urinary catheters inserted in the ED • Indwelling urinary catheter is inserted with no order written. When patient gets to the floor, nurses and physicians are unaware of catheter's presence or reason it was placed.
• ED nurses think they are doing the floor nurses a favor by inserting the indwelling urinary catheter and assume that the patient might need it.
• ED nurses use catheter for specimen collection and then leave it in place.
• Alternate practices (eg, closed straight catheter system) eliminated due to cost.
Involve ED medical and nursing directors as champions or supporters of practice change. Work with ED to put a process in place that assures that an order was written and appropriate indications for use are followed. Education about indications for insertion for the ED nurses and physicians. Reimplement alternative practice (eg, closed straight catheter system).
No catheter policy regarding insertion standards in place
Develop a policy on catheter insertion indications.
Patient request
• Clinicians give in to patient or family requests for indwelling urinary catheter or believe that the patient wants the catheter in. C. Timely discontinuation of indwelling urinary catheters 1. Nursing workload a. Nurses are concerned that they will have to spend more time cleaning up patients if the indwelling urinary catheter is removed.
b. General feeling of being overworked ("just trying to get through my shift"). c. What you might see:
• Nurses tell the physician or other nurses, "I do not want this catheter out" (or that the physician needs ins and outs).
• Especially problematic on weekends-no one is monitoring catheter removal.
Monitor
• Catheter patrol: daytime charge nurses monitor which patients have indwelling urinary catheters, assist with toileting, and assess indications. If not indicated, talk with bedside nurse or ask physicians to DC.
• Daily assessment tool: bedside nurse assesses indications for continued use and, if not indicated, nurses discuss removal with physician.
Feedback
• Data board in nurse units with monthly indwelling urinary catheter prevalence and CAUTI rates. Nurse aides delegated to prioritize toileting activities over other activities (eg, stocking supplies or cleaning equipment).
Share experiences where nurses report positive experiences from catheter removal programs.
Shift schedules hamper communication among nurses
• 3-day, 12-hour shifts and block schedules can make it difficult to share information across shifts and departments.
Identify a nurse champion on each shift.
No catheter policy on discontinuation in place
Develop a policy on discontinuation.
Patient or family request
• Nurses and/or physicians believe their patients want to keep the catheter. Some patients do (eg, because they are incontinent or do not want to get out of bed) and will ask their nurses and physicians to keep it in even if it is not indicated.
Discuss risks of indwelling urinary catheters with patients and families. Review documentation of the rationale for use and reinforce use of appropriate indications.
Patient safety: balancing risk of falls
• Competing priorities: well-intended misconception that urinary catheters prevent falls, as a fall is a "never event" that is also being assessed as a quality measure.
Institute fall prevention strategies. For example:
• Instruct the patient to request assistance.
• Provide the patient with nonskid footwear.
• Ensure that the path to the restroom is free of obstacles.
• Evaluate chair and bed height.
• Ensure that assistive devices (if being used) are within patient reach.
• Engage the patient and family in efforts to provide assistance as needed.
• Use other strategies as determined by nursing care plan and institutional policy. Incorporate urinary management (eg, planned toileting) as part of broader fall prevention program.
Remind nurses that urinary catheters do not reduce fall rates and can increase fall rates if patients trip over catheters. If nurses are confident to place catheters autonomously (without orders) but not remove them, highlight this contradiction.
7. Physician resistance to nurses discontinuing indwelling urinary catheters using an automatic stop order
Nurses prompt physicians for DC order as an initial strategy to build rapport. Identify a physician champion who can act as an advocate.
Lack of physician buy-in
• See lack of physician buy-in above ...
9.
Resistance to early indwelling urinary catheter removal-surgeons and urologists Physician champion presents information at medical staff meeting about indwelling urinary catheter indications and nonindications. Work with the physician assistants to DC indwelling urinary catheters on day 2 after surgery. Engage a surgeon and/or urologist as a physician champion and work with then to establish conditions under which the catheter can be retained.
Recognize that urology patients may have unique and appropriate indications for placing and keeping catheters beyond the HICPAC indications.
10. Indwelling urinary catheters left in when patient is transferred within the hospital (eg, catheter placed in surgery, patient goes up to ICU, then to floor) Establish process to ensure that all lines and devices are reviewed and removed (if appropriate) prior to transfer. Consider changes to transfer forms to include information about catheter presence, date of insertion, and indication.
note. 
